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$EVWUDFW
3HRSOHKDYHPDGHPDQ\UHVHDUFKHVRQFRPSXWHUYLVLRQEXWWKHDFFXUDF\DQGVSHHGZHUHQRWVDWLVIDFWRU\7KLVSDSHU
LQWURGXFHG D +XPDQFRPSXWHU LQWHUDFWLRQ V\VWHP EDVHG RQ *5%) DQG +00 7KH SDSHU XVHG *5%) $UWLILFLDO
1HXUDO1HWZRUNVGHILQHWKHSRVLWLRQRIKHDGDQG+00GHILQHWKHSRVLWLRQRIILQJHUV:HFRPELQHGWKHOLQHRIVLJKW
DQGWKHGLUHFWLRQRIILQJHUVWRHQVXUHWKHXVHV¶LQSXWIRFXV$QGWKHUHVXOWVVKRZHGWKDWWKHUHFRJQLWLRQDFFXUDF\DQG
VSHHGRIWKHV\VWHPKDGEHHQLQFUHDVHGJUHDWO\LQWKLVZD\

3XEOLVKHGE\(OVHYLHU/WG6HOHFWLRQDQGRUSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI>QDPHRUJDQL]HU@

.H\ZRUGV+00*5%)+XPDQFRPSXWHULQWHUDFWLRQ
,QWURGXFWLRQ
:LWK WKH GHYHORSPHQW RI FRPSXWHU YLVLRQ WHFKQRORJ\ SHRSOH KDG VWXGLHG D ORW RI KXPDQFRPSXWHU
LQWHUDFWLRQPHWKRGV WR UHSODFH WKHPRXVHNH\ERDUG DQGHWF%HQQHZ>@ LQWURGXFHGDPHWKRGRIPRELOH
URERW QDYLJDWLRQ LQ G\QDPLF HQYLURQPHQWV *XR .DQJGH>@ KDG SURSRVHG D UHDO WLPH KXPDQFRPSXWHU
LQWHUDFWLRQ+&,EDVHGRQKDQGJHVWXUHKHEHOLHYHGWKDWVLQFHWKH'SRVLWLRQRIILQJHUWLSFDQEHWUDFNHG
DQG ORFDWHG WKURXJK VWHUHRYLVLRQ WHFKQRORJ\ ZLWK WZR FDPHUDV DQG WKH UHDOWLPH LQWHUDFWLRQ EHWZHHQ
ILQJHUWLS DQG ' REMHFWV LQ YLUWXDO ZRUOG FDQ EH DFKLHYHG4LDQ .XQ>@ LQWURGXFHG  D KXPDQ PRWLRQ
DFWLYLW\UHFRJQLWLRQEDVHGRQWKHDEVWUDFWKLGGHQ0DUNRYPRGHOLQZKLFKWKHGHFLVLRQPDNLQJSURFHVVRI
DJHQWZDVHTXLYDOHQW WRDQDEVWUDFW0DUNRYGHFLVLRQSURFHVV.D]X\R,>@SURSRVHGD OLQHVLJKW WUDFNLQJ
V\VWHPLQZKLFKWKHSRVLWLRQRISXSLOODDQGH\HSLWGHWHUPLQHGWKHOLQHVLJKWGLUHFWLRQ
7KH JUHDWHVW FKDUDFWHULVWLF RI +XPDQFRPSXWHU LQWHUDFWLRQ LV KLJKO\ UHDOWLPH DQG DFFXUDF\ VR WKH
FRPSXWHUYLVLRQWHFKQRORJ\VKRXOGPHHWWKHUHTXLUHPHQWVRIVSHHGDQGDFFXUDF\7KHSDSHULQWURGXFHGD
+XPDQFRPSXWHU LQWHUDFWLRQ V\VWHP EDVHG RQ *DXVVLDQ 5DGLDO %DVLV )XQFWLRQ *5%) DQG +LGGHQ
0DUNRY0RGHO +00 LQZKLFK LWFRPELQHG WKH OLQHRIVLJKWDQG WKHGLUHFWLRQRI ILQJHUVWRHQVXUH WKH
XVHV¶LQSXWIRFXV
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7KH3ULQFLSOHRI+XPDQFRPSXWHULQWHUDFWLRQ6\VWHP 
7KHSDSHUSURSRVHGDUWLILFLDOQHXUDOQHWZRUNWRGHILQHWKHSRVLWLRQRIKHDG7KHVWHSVZHUHDVIROORZV
• )LUVWGHWHFWWKHDUHDRIIDFHLQWKHLPDJHE\FDVFDGHFRPSOH[LRQVHSDUDWRU
• 6HFRQGIL[WKHFRUUHVSRQGLQJSRLQWLQWKHDUHDRIIDFH
• )LQDOO\H[WUDFWFKDUDFWHULVWLFYDOXHIURPWKHSURFHVVHGKHDGJUD\VFDOH LPDJH,QSXW OHDUQLQJDQG
WUDLQLQJ QHXUDO QHWZRUN DQG WKHQ FDOLEUDWH WKH YHUWLFDO DQG KRUL]RQWDO$QJOHE\ FRPSDULQJ DQG
HYDOXDWLQJWKHUHVXOWVWRGHWHUPLQHWKHOLQHRIVLJKW
7KHSDSHULQWURGXFHG+LGGHQ0DUNRY0RGHOZKLFKZDVZLGHO\XVHGLQWKHILHOGRIVSHHFKUHFRJQLWLRQ
WR GHWHUPLQH WKH GLUHFWLRQ RI ILQJHUV ,Q LQWHUDFWLRQ ILQJHU NHHS VWDJHV RI WKH SRLQWLQJ ILQJHU ZHUH RXU
LQWHUHVWVRZHXVHG+00PRGHOWRVHSDUDWHWKLVVWDJHDQGFDOLEUDWHWKHGLUHFWLRQRIILQJHUVDFFXUDWHO\
:KHQYLHZ$QJOHDQGSRLQWLQJILQJHU$QJOHLVGHWHUPLQHGZHFRQILUPHGWKHSRLQWRILQWHUVHFWLRQLQ
WKHFRRUGLQDWH V\VWHP DQG WKHQFRQWUROOHG WDUJHWHTXLSPHQW WR UHVSRQVHE\FRPSXWHUSURFHVVLQJ ,Q WKLV
ZD\ZHFRXOGUHDOL]HKXPDQPDFKLQHLQWHUDFWLRQ
$OJRULWKP GHVFULSWLRQV
*5%)$UWLILFLDO1HXUDO1HWZRUNV
%HFDXVH WKH KHDG RULHQWDWLRQ UHFRJQLWLRQZDV D KLJKO\ QRQOLQHDU SUREOHP ZH XVHG*DXVVLDQ5DGLDO
%DVLV)XQFWLRQQHXUDOQHWZRUN)LJXUHVKRZHGWKH*5%)QHXUDOQHWZRUNVWUXFWXUH
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*5%)QHWZRUNOHDUQLQJDOJRULWKP
*5%) QHWZRUN OHDUQLQJ DOJRULWKP QHHGV WR VROYH WKUHH SDUDPHWHUV WKH FHQWHU RI EDVLF IXQFWLRQ
YDULDQFHDQGZHLJKWVEHWZHHQLPSOLFLWDQGRXWSXWOD\HU
• )LQGWKHFHQWHURIEDVLFIXQFWLRQFEDVHGRQ.PHDQVFOXVWHULQJPHWKRG
D1HWZRUNLQLWLDOL]DWLRQ
6HOHFWKDWUDLQLQJVDPSOHVDVFOXVWHULQJFHQWHU LF  ˄ L  ˈˈĂˈK˅
E*URXSWKHLQSXWRIWUDLQLQJGDWDDFFRUGLQJWRWKHQHDUHVWQHLJKERUUXOHV
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RI*5%)QHWZRUNVRWKHUZLVHUHWXUQVEDQGHQWHUVWKHQH[WURXQG
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• &DOFXODWLQJ
:H FRXOG JHWZHLJKWVEHWZHHQ LPSOLFLW DQG RXWSXW OD\HUE\ XVLQJ OHDVWVTXDUHPHWKRG DQG WKH
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• 
%DVLFWKHRULHVRIKLGGHQPDUNRYPRGHO
$KLGGHQ0DUNRYPRGHO+00LVDVWDWLVWLFDO0DUNRYPRGHOLQZKLFKWKHV\VWHPEHLQJPRGHOHGLV
DVVXPHG WREH D0DUNRY SURFHVVZLWK KLGGHQ VWDWHV$Q+00FDQEH FRQVLGHUHG D JHQHUDOL]DWLRQ RI D
PL[WXUHPRGHOZKHUH WKHKLGGHQYDULDEOHVZKLFKFRQWURO WKHPL[WXUHFRPSRQHQWWREHVHOHFWHGIRUHDFK
REVHUYDWLRQDUHUHODWHGWKURXJKD0DUNRYSURFHVVUDWKHUWKDQLQGHSHQGHQWRIHDFKRWKHU7RGHILQHKLGGHQ
0DUNRYPRGHOWKHIROORZLQJSUREDELOLWLHVKDYHWREHVSHFLILHGPDWUL[RIWUDQVLWLRQSUREDELOLWLHV$ DLM
DLM 3VL_VMPDWUL[RIREVHUYDWLRQSUREDELOLWLHV% ELYPELYP 3YP_VLDQGDYHFWRURILQLWLDO
SUREDELOLWLHVπ πLπL 3VL0RGHOLVUHSUHVHQWHGE\0 $%π
$FFRUGLQJWRWKHVWDWHWUDQVLWLRQW\SHV+00FDQEHGLYLGHGLQWRHUJRGLFDQGOHIWULJKW(UJRGLFPHDQV
WKH VWDWH WUDQVLWLRQ LV DUELWUDU\ DQG LW FDQ DUULYH DW LWVHOI DQG DOO RWKHU VWDWHV OHIWULJKWPHDQV WKH VWDWH
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WUDQVLWLRQLVOLPLWHGWRLWVHOIDQGWKHQH[WVWDWH$FFRUGLQJWRWKHFKDUDFWHULVWLFRIKDQGPRYHPHQWZHXVHG
+00WRGHWHUPLQHSRLQWLQJILQJHUV¶KROGVWDJHDQGGLUHFWLRQ:HGLYLGHGKDQGSRLQWLQJSURFHVVLQWRWKUHH
VWDJHVEHJLQKROGDQGHQG:HHVWDEOLVKHG+00IRU WKH WKUHHVWDJHV UHVSHFWLYHO\DQG WKH WRSRORJ\RI
VWDWHVHWVZDVVKRZQLQILJXUH
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• 5HFROOHFWLRQQDPHO\GHFRGLQJSURFHVV˖
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
&RQFOXVLRQ
7KHSDSHULQWURGXFHGD+XPDQFRPSXWHULQWHUDFWLRQV\VWHPEDVHGRQ*DXVVLDQ5DGLDO%DVLV)XQFWLRQ
*5%)DQG+LGGHQ0DUNRY0RGHO+00 LQZKLFK LWFRPELQHG WKH OLQHRIVLJKWDQG WKHGLUHFWLRQRI
ILQJHUVWRHQVXUHWKHXVHV¶LQSXWIRFXV$QGWKHUHVXOWVVKRZHGWKDWWKHUHFRJQLWLRQDFFXUDF\DQGVSHHGRI
WKHV\VWHPKDGEHHQLQFUHDVHGLQWKLVZD\
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